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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 2-4, 6, 16-17, and 19-20 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

3. Regarding claims 2-4 and 19-20, the phrases "preferable", "preferably", and 
"preferred" render the claims indefinite because the claims include elements not actually 
disclosed, thereby rendering the scope of the claims unascertainable. See MPEP 

§ 2173.05(d). Therefore the claims have been interpreted as written while excluding the 
claimed material pertaining to preferable, preferably, or preferred. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this ore foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1 , 4, 6-7, 1 3-1 7, and 1 9 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Kohler et al (US Patent No. 5,464,667). 
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With respect to claim 1 , Kohler et al discloses an apparatus for the plasma 
deposition of a coating onto a substrate (i.e. workpiece) by providing said substrate in a 
vacuum chamber and generating a plasma jet in said vacuum chamber (abstract). 
Kohler further describes utilizing a Airco Temesecal Model CL-2A to supply DC power 
via two supplies [80], [85] (col. 5, lines 49-60), where an AC power is supplied to a full 
wave bridge rectifier to yield an output (col. 13, lines 64-67). It is inherent that a mains 
connection is present in the device. It is also inherent that since an AC voltage is 
switched to a pulsating DC voltage, a converter is present as well. In addition, the Airco 
Temescal model CL-2A has a control input (i.e. dials and switches) for setting and 
regulating the converter output voltage as evidenced by the picture of the Airco 
Temescal model CL-2A (PTO-892, Ref. U). Kohler et al also discusses yielding an 
output through a power transformer of a negative absolute sine wave starting at zero 
volts (i.e. potential free) and going to a peak negative value of about 5000 volts (col. 13, 
lines 64-6; col. 14, lines 1-3), with the transformer switched for the galvanic decoupling 
of the generator output. Kohler et al also discusses a maximum output of 500 mA and 
120 Hz for the AC/pulsating DC power, with a another power supply having 20 times the 
maximum output, resulting in 10 A and 2400 Hz (2.4 kHz) (col. 5, lines 56-66) in 
addition to an output of 100 A and 24000 Hz (24 kHz) (col. 6, lines 31-36). An article on 
bridge circuitry by www.wkipedia.com (PTO-892, Ref. V) has also been provided for 
further evidence. 

With respect to claim 4, Kohler et al further discloses the DC power pulsating at 
25-1000 times/second (col. 5, lines 49-52) with the time period for an entire cycle being 



Application/Control Number: 10/507,095 Page 4 

Art Unit: 1795 

1/120 of a second, which is twice the frequency of the AC line input voltage to the power 
supply (col. 14, lines 25-27), thus the converter from AC to DC power is clocked. 

With respect to claim 6, Kohler et al further discloses that the power is supplied 
via Airco Temescal CL-2A having a full wave bridge rectifier (i.e. circuit) (col. 13, lines 
63-66). It is also well known that a bridge circuit (i.e. Wheatstone bridge circuit) has four 
resisitors, with two resistor being fixed, one resistor being unknown, and one resistor 
being variable as evidenced by www.wikipedia.com (PTO-892, Ref. V), thus the 
resistors act as controllers for regulating the pulse behavior. 

With respect to claim 7, Kohler et al further discloses the DC power, and thus the 
bridge circuit, providing a voltage that typically passes through zero (i.e. pulse 
interspace) about 25-1000 times/second (col. 5, lines 49-52). 

With respect to claim 13, Kohler et al further discloses depositing a carbon layer 
onto a substrate by expanded gaseous reactive ionized and neutral hydrocarbon 
fragments (abstract; col. 3, lines 50-54), where a feed (i.e. reactive) gas of acetylene is 
used to mix with the carbon (col. 4, lines 10-20). 

With respect to claim 14, Kohler et al further discloses using a hollow cathode 
(i.e. deposition) system containing a cathode made of two electrode plates (abstract), 
where the cathode is connected to the DC power supply system (col. 4, lines 65-67). 

With respect to claims 15, 17, and 19, Kohler et al further discloses depositing a 
carbon layer (abstract), with carbon being well known to be a dielectric material and as 
a hard material (i.e. diamond). Furthermore, Kohler et al discusses the feed gas 
containing oxygen or an oxygen-containing hydrocarbon (col. 12, lines 4-15). 
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With respect to claim 16, Koliler et al further discloses the power system being 
used in sputter systems (col. 5, lines 1-5), thus the carbon layer being known to be 
sputtered. 

6. Claims 2-3, 8-1 1 , and 20 are rejected under 35 U.S.C. 1 02(b) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Kohler et al (US Patent 
No. 5,464,667). 

With respect to claim 2, Kohler et al further discloses an output voltage of the full 
wave bridge rectifier and transformer of 0.5 A and 200 volts (col. 13, lines 64-67; col. 
14, lines 1-5). Kohler et al also discusses the time period for this entire cycle being 
1/120 of a second, or twice the frequency of the AC line input voltage to the power 
supply (col. 14, lines 25-27). However Kohler et al is limited in that a specific input 
voltage and current for the Airco Temescal model CL-2A is not provided. It is either 
inherent or obvious to use a voltage and/or current with a voltage transformation ratio 
no greater 1 :2, as evidenced by Melnychuk et al (US Patent No. 6,815,700; abstract; 
col. 22, lines 50-57). 

With respect to claim 3, Kohler et al further discloses a 1 kilowatt leakage-type 
transformer including full wave rectification to achieve pulsating DC output. However 
Kohler et al is limited in that while it is well known that all electronics give off a residual 
magnetic (i.e. leakage inductance) field, a specific leakage inductance is not suggested. 
It is either inherent or obvious to have a transformer with a leakage inductance below 50 
liH, as evidenced by Vinciarelli (US Patent No. 6,107,860; abstract; col. 13, lines 55-67; 
col. 14, lines 1-15). 
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With respect to claim 8, Koliler et al furtiier discloses a leakage type transformer 
attached to a full wave bridge rectifier (i.e. circuit). It is inherent that a leakage 
transformer has a primary and secondary side capable of being shorted, as evidenced 
by www.wikipedia.com (PTO-892, Ref. W). Therefore it is obvious to one of ordinary 
skill in the art that the transformer of Kohler et al is capable of having either the primary 
or secondary side short-circuited. 

With respect to claims 9-1 1 , Kohler further discloses the power supply having a 
power transformer supplying power to a full wave bridge rectifier (i.e. circuit) of 0.5 
ampere (col. 13, lines 64-66), with the same power supply capable of having two 
transformers in parallel for 1 ampere (col. 5, 56-62; col. 6, lines 5-12), thus necessitating 
having two bridge rectifiers (i.e. circuits). Furthermore another power supply of 10 
ampere (col. 5, lines 63-66) is discussed, thus necessitating having twenty bridge 
rectifiers (i.e. circuits). 

With respect to claim 20, Kohler et al further discloses depositing a carbon layer 
(abstract), with carbon being well known to be a dielectric material and as a hard 
material (i.e. diamond). Due to the various crystalline structures formed by carbon (i.e. 
diamond, fullerenes, graphite, etc.) it is either inherent or obvious for carbon to have 
alpha- and gamma-phases. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kohler et 
a! (US Patent No. 5,464,667) as applied to claim 1 above, and further in view of Mark 
(US Patent No. 5,303,139). 

With respect to claim 5, the reference is cited as discussed for claim 1 . However 
Kohler et al is limited in that it is not suggested to have the DC pulse be a bipolar pulse. 

Mark teaches a pulsed bipolar power supply for a plasma chamber, where an 
adjustable DC power is supplied to a transistor bridge circuit (abstract). Mark also 
teaches processes utilizing this power supply as physical vapor deposition (PVD) and 
chemical vapor deposition (CVD). Mark cites the advantage of using this DC bipolar 
pulsed as being inexpensive and safe (col. 1, lines 36-38). 

It would have been obvious to one of ordinary skill in the art to use a bipolar 
pulsed DC power supply taught in Mark for the pulsed DC power supply of Kohler et al 
to gain the advantages of an inexpensive and safe power supply. 

9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kohler 
et al as applied to claim 9 above, and further in view of Raets et al (USPGPub 
2002/0012254). 

With respect to claim 12, the references are cited as discussed for claim 9. 
However Kohler et al is limited in that the bridge circuits are switched offset in phase is 
not specified. 
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Raets et al teaches a converter using a full-bridge circuit and transformer 
(abstract; p. 2, 0017). In addition, Raets et al discusses operating tlie full-bridge circuit 
switched to a time-offset (in phase) setting (p. 2, para 0025). Raets et al also states that 
this converter is suitable for use with different mains voltages of different AC voltage 
networks (abstract), with figs. 2 and 3 depicting pulsed voltages. Rates et al cites the 
advantage of this converter and bridge circuit as allowing for different ranges of a DC 
output voltage (p. 1 , para 0008). 

It would have been obvious to one of ordinary skill in the art to use the bridge 
circuit switching taught in Raets et al for the power supply of Kohler et al to gain the 
capability of setting different ranges of a DC output voltage. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kohler 
et al as applied to claim 17 above, and further in view of Okanao et al (US Patent No. 
5,591,486). 

With respect to claim 18, the reference is cited as discussed for claim 17. 
However Kohler et al is limited in that it is not suggested to deposit aluminum oxide. 

Okano et al teaches a method for forming a film on a substrate by a hollow 
cathode discharge (abstract; col. 9, lines 4-13). Okano et al further teaches depositing 
carbon and aluminum (col. 11, lines 5-10 and 56-63; col. 12, lines 1-5). Okano et al also 
discusses using oxygen as a reactive gas (col. 5, lines 48-51). 

Since the prior art of Okano et al recognizes the equivalency of carbon and 
aluminum in the field of deposition by a hollow cathode, it would have been obvious to 
one of ordinary skill in the art to replace carbon (i.e. diamond-like carbon) of Kohler et al 
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with the aluminum of Okano et al as it is merely the selection of functionally equivalent 
hard ceramics recognized in the art and one of ordinary skill would have a reasonable 
expectation of success in doing so. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent No. 4,600,563; US Patent No. 4,780,803; US Patent 
No. 4,877,999; US Patent No. 4,891,118; US Patent No. 6,005,218; US Patent No. 
6,815,700. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Band whose telephone number is (571) 272- 
9815. The examiner can normally be reached on Mon-Fri, 8am-4pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

1 3. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M. B./ 

Examiner, Art Unit 1795 
/Alexa D. Meckel/ 

Supervisory Patent Examiner, Art Unit 1795 



